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(54) Data recording and/or reproducing apparatus, method, and system and recording medium 



(57) A data recording and/or reproducing apparatus 
and method in which, during a recording operation, the 
maximum bit rate of a transport stream may be detected 
and along with the transport stream written into a stor- 
age medium. During a reproducing operation, the re- 
corded transport stream and maximum bit rate informa- 



tion may be read from the storage medium and a band 
width or rate for transferring data over a digital interface 
may be set in accordance with the read maximum bit 
rate information. As a result, the digital interface band 
may be utilized for transferring data with a relatively high 
efficiency. 
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Description 

[0001] The present invention relates to a data recording and/or reproducing technique and, more particularly for 
example, to such technique ,n which a multiplexed stream such as a transport stream and information pertaining to a 
maximum ra e thereof may be stored ontoa recording medium during a recording operation and the stored multipLed 
rnfomTafon "** * ^ ^"^ 8 repr0ducin ° operation in accordance with the maximum rale 

[0002J In digital television broadcasting such as digital video broadcasting (DVB), digital television (DTV) or the like 
a transport stream such as in MPEG2 systems (ISO/.EC 1 381 8-! ) may be utilized for multiplexed data. In such transport 
stream video and audio streams may be multiplexed in units of transport packets each having 1 88 bytes. Additionally 
3 rt c P ,l C * * ° f 3 P ' Urality ° f inde P endent television programs can be multiplexed in one transport stream 
[0003] FIG. 5 illustrates a reception system for receivings digital television broadcast program. Such digital television 
broadcast reception system may include an integrated receiver/decoder (IRD) 101 which may receive a transport 
s ream, and a transport stream recording and reproducing apparatus 1 02 wh ich may write and/or read transport packets 
o, a. e.evision program into and/or from a storage medium. TheIRD 101 andtransportstreamrecordingandreproducrna 

TrdTo "Lh L ma/ ! C ,° nneCted 10 3 di9ital interf8Ce ,0 ,ranSmit and feCeiVe the ,rans P° rt Packets. For example, the 
101 arld trans P° rt stream recording and reproducing apparatus 102 may have IEEE 1394 adapters 103 and 104 

[0004] A transport stream received by the IRD 1 01 may have multiplexed transport packe.s of a plurality of television 

oZZlZ lil ™ ? h T* ' r0m ^ r6CeiVed ,fanSPOrt SUeam ,he tranSp ° rt packets of one ° f ™ te'ev s o" 

programs selected by a user. The stream comprising the transport packets extracted by the IRD 101 is referred to as 

a . r^^L r To Q T rt , St r m " Partia ' tranSP ° rt S,feam may be isoch ^°^ly transferred from the IRD 101 by way 
o the IEEE 1 394 interlace to the transport stream recording and reproducing apparatus 102 which may write the same 
nto a storage medium. If the transport stream transmitted by digital television broadcasting has been statistically mul- 
t.plexed. the partial transport stream may be transferred at a variable bit rate "sucaiiy mui 

™m!L 1 iT? P ° rt PaCk6,S °' ° r m ° re television P~9rams exlracted from a transport stream having a plurality of 
mu tiplexed te ev,s,on programs may appear at irregular intervals. As an example, consider the situation in which trans- 
port packets of a plurality of channels (such as four channels for programs A to D) have been multiplexed in a transport 
stream and transmitted by way of a sate.lite as shown in FIG. 6. In such situation, transport packets (Ai) of ife p3m 
A extracted from the transport stream may appear at irregular intervals. That is, as representatively shown in^ RG 6 
an ,n erva. tl between transport packets A1 and A2. an interval t2 between transport packets A2 and ^an in ervai 

lach oZ" ^ ^ U A3 A4 ' an int6rVal M b6tWeen ,ranSp0rt paCk6,S M and A5 ' are n2 idenSo 
[0006] If the transport stream recording and reproducing apparatus 102 writes the extracted transport packets Ai 
into a storage medium, the storage capacity of the storage medium may not be effectively utilizedTthelnteSars 

clTJ t : h! TT Tf? ^ fela,iVe,y ,0n9 and/ ° r UneqUaL T ° more effective| y «*» .he storage melm 
capacity, the intervals of the transport packets Ai may be reduced and such packets may be written into the storaoe 
medium. However, if the stored transport packets Ai with reduced interva.s are read, the read outXaLklu may no 
have the same timing arrangement as when they had been transmitted and, as a result, they may not be suppNedTo 
a transport-system target decoder (T-STD) defined in MPEG2 in the same timing arrangement as when they had been 

£££ to s 'ZZ ; 3 bu,,e , r of ? T " STD may experience an overf,ow or underf,ow condftion and «J «22S 

KS tZ , enab,e rl ,ranSport packe,s A ' to b * «rtP«rt * «"» same timing arrangement as when they had been trans- 
mitted, the transport stream recording and reproducing apparatus 102 may record a time stamp counter TSi synchro- 
nous with a program clock reference (PGR) in each of the transport packets Ai. as shown in FIG 6 
SSI i lone 6 ' deSCrip, ,! 0n i 0f 1 Ihe ,rans P° rt stream recor ding and reproducing apparatus 1 02 will now be provided 

„ A h C f ns TV*! ? CaSSeUe reC ° rder ( VCR) WhiCh uses a di 9" al video casset,e (DVC) as a storage me^ 
d.um may be utilized as the transport stream recording and reproducing apparatus 102 

[0010] The transport stream recording and reproducing apparatus 102 may have a recording system or portion as 
shown ,n FIG. 7. As shewn therein, the recording portion of the transport stream recording and reproducing app^tus 

B^L'ZZITZI l ° W , hiCh 3 Par,ia ' tranSP ° rt Stream ^ bS SUPP ' ied fr °" * he IRD bywaToMhe 
I EEE 1 394 mterface, a b.t stream analys.s circuit 1 1 2 for analyzing the partial transport stream supplied from the terminal 
111, a phase-locked loop (PLL) circurt 113 for generating a 27 MHz Cock signal synchronous with the PCR added to 
the partial transport stream, a time stamp generation circuit 114 for generating a time stamp synchronous with the PCR 
■n accordance with the Cock signal from the PLL 1 1 3, a time stamp addition circuit 1 1 5 for adding the time stamp irom 
the me stamp generation circuit 114 to each packet in the partial transport stream supplied by way of the bTsleam 

rSer Te \ 1 1 f ,ranSP ° rt S,rSam reCOrdi " 9 and re P rod - in 9 apparatus 1 02may include 

mg buffer 116 for temporarily stonng a data stream to which the time stamp has been added by the time stamp gen 
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eration circuit 115, a multiplexing circuit 117 for multiplexing the data stream stored in the smoothing buffer 116 and a 
' stuffing byte(s) to produce a data stream having a constant bit rate, an error correction code (ECC) circuit 118 for 
adding an error correction code to the multiplexed data stream, and a recording circuit 119 for writing the data stream 
output from the ECC 118 into a storage medium 120. 
5 . [0011] The recording portion of the transport stream recording and reproducing apparatus 102 and/or operation 
thereof will now be further described. 

[001 2] The partial transport stream received at the terminal 1 1 1 is supplied to the bit stream analysis circuit 1 1 2 which 
may read a standard reference time PCR if included in the transport packets of the partial transport stream. The bit 
stream analysis circuit 112 may supply the transport packets to the time stamp addition circuit 115 and the PCR to the 
w PLL circuit 113. The PLL circuit 113 may generate a 27 MHz clock signal in synchronous with the received PCR and 
may provide the same to the time stamp generation circuit 1 1 4 which, in turn, may count clocks or pulses of the received 
clock signal and may generate a time stamp corresponding to such count. The time stamp may be supplied to the time 
stamp addition circuit 115. 

[0013] The time stamp addition circuit 115 may add the received time stamp to each of the packets in the partial 
is transport stream supplied from the bit stream analysis circuit 112. More specifically, the time stamp addition circuit 115 

may add a so-called TSP_extra_header which may include 3 bytes of data to 187 bytes of the 188 byte-long transport 

packet(s) in which the leading 1 sync byte is deleted so as to generate a block having 190 bytes, as shown in FIG. 8. 

The TSP_extra_header may have a 3 bit reserve area and a 21 bit time stamp counter arranged as shown in FIG. 9. 

The time stamp counter may indicate the time at which a first bit of a first byte of the transport packet may arrive at the 
20 input of the smoothing buffer as defined in ISO/IEC 1 3818-1 . It should be noted that the format shown in FIG. 8 is for 

a transport stream recording system which may be applied to a consumer-use digital VCR (video cassette recorder) 

which may use a cassette tape and that a different format may be utilized for a transport stream recording system if 

applied differently and/or with a different recording medium. 

[0014] The data output from the time stamp addition circuit 115 may be stored in the smoothing buffer 116. The 
2S smoothing buffer 116 may output the stored data at a predetermined bit rate to the multiplexing circuit 117 and the 
smoothing buffer will output no data to the multiplexing circuit if there is none stored therein. In this latter situation, to 
maintain a constant bit rate as defined by the recording format of the digital VCR, dummy data may be inserted or 
stuffed ("byte stuffing") into the multiplexing circuit 117 so that the output bit rate is equal to a predetermined recording 
rate. That is, if the bit rate of a partial transport stream is lower than a predetermined fixed recording rate, dummy data 
30 may be inserted so that data may be recorded at the predetermined rate. For example, when operating in a standard 
television mode, the digital VCR may record in any one of three different modes: a standard (SD) mode (25 Mbps), 
1/2-SD mode (12.5 Mbps), and a 1/4-SD mode (6.25 Mbps) depending upon the recording bit rate. In the DVB (digital 
video broadcasting) system, since programs may be transmitted at a rate lower than 9 Mbps, the transport stream 
recording and reproducing apparatus 1 02 may use the 1 /2-SD mode whereupon the multiplexing circuit 11 7 may provide 
35 data at 12.5 Mbps. 

[0015] The stream output from the multiplexing circuit 117 may have an error correction code added thereto by the 
ECC circuit 118. The output of the ECC circuit 118 may be supplied to the recording circuit 119 so as to be written into 
the storage medium 120. 

[0016] The transport stream recording and reproducing apparatus 102 may include a reproduction system or portion 

40 as shown in FIG. 10. As shown therein, the reproduction portion of the transport stream recording and reproducing 
apparatus 102 may include a reproduction circuit 121 for reading a data stream recorded in the storage medium 120, 
an ECC circuit 122 for performing error correction on the data stream outputted by the reproduction circuit 121, a 
demultiplexing circuit 1 23 for separating the stuffing byte or bytes from the error-corrected data stream so as to provide 
a data stream having only the partial transport stream, and a time stamp separation circuit 1 24 for separating the added 

45 time stamp from each packet of the partial transport stream outputted by the demultiplexing circuit 123. The transport 
stream recording and reproducing apparatus 102 may further include a clock generation circuit 125 for generating a 
clock signal having a predetermined frequency such as 27 MHz in a freerunning manner, a timing generation circuit 
126 which may have a counter for counting clocks or pulses ol the clock signal generated by Ihe clock generation 
circuit 125 from the initial or first time stamp separated by the time stamp separation circuit 124, a comparison circuit 

so 127 for comparing a time stamp separated by the time stamp separation circuit 124 and the count determined by the 
timing generation circuit 126, and an output control circuit 128 for outputting by way of a terminal 129 each packet in 
the partial transport stream from which the time stamp has been separated by the time stamp separation circuit 124 
at a timc(s) based on the comparison result obtained from the comparison circuit 127. In addition, the transport stream 
recording and reproducing apparatus 102 may also include a central processing unit (CPU) 130 for detecting or de- 

55 termining a recording mode and for supplying such recording mode information to the IEEE 1 394 interface by way of 
a control terminal 1 31 . 

[0017] A reproduction operation of a partial transport stream will now be described. 

[0018] To reproduce a partial transport stream written in the storage medium 120, the reproduction circuit 121 may 
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.nrt.ally read from the storage medium 1 20 information indicative of the mode in which the partial transport stream had 
been recorded. Such recording mode information may be error corrected by the ECC circuit 1 22 and then supplied to 
the CPU 130. In response thereto, the CPU 130 may generate a control signal indicative of the recording mode and 
may supply the same to the IEEE 1394 adapter 104 (FIG. 5). In response to such control signal the IEEE 1394 adapter 
104 may reserve a data transfer rate for the digital interface in accordance with the recording mode For example 
when the recording mode is the 1 /2-SD mode, the I EEE 1 394 adapter 1 04 may reserve a data transfer rate of 1 2 5 Mbps' 
[0019] The transport stream recorded on the storage medium 120 may be read by the reproduction circuit 121 
subjected to error correction by the ECC circuit 1 22, and then have the stuffing byle(s) removed by the demultiplexing 
circurt 1 23. The transport stream with the stuffing byte(s) removed may be supplied to the time stamp separation circuit 
124 whereupon it will be separated into a number of transport packets and time stamps. The transport packetfs) may 
be supplied to the output control circuit 1 28 while the time stamp(s) may be supplied to the comparison circuit 1 27 and 
timing generation circuit 126. 0 

[0020] The counter of the timing generation circuit 1 26 may count clocks or pulses of the 27 MHz clock signal gen- 
erated by the clock generation circuit 1 25 from an initial value determined by the time stamp. The obtained count value 
may be supplied to the comparison circuit 1 27. When the value of a time stamp supplied from the time stamp separation 
circuit 124 coincides with the count value supplied from the timing generation circuit 126, the comparison circuit 127 
may control the output control circuit 128 to allow the transport packet(s) supplied from the time stamp separation 
circuit 124 to be supplied to terminal 129. For example, if the storage medium 120 has the partial transport stream 
shown in FIG. 6 stored therein, the comparison circuit 127 may control the output control circuit 128 to provide the 
transport packet A1 when the count output from the liming generation circuit 1 26 becomes TS1 to provide the transport 
packet A2 when Ihe count output becomes TS2, to provide the transport packet A3 when the count output becomes 
TS3, to provide the transport packet A4 when the count output becomes TS4, to provide the transport packet A5 when 
the count output becomes TS5, and so forth. As such, the transport packets Ai may be provided in the same time 
sequence or timing arrangement as that in which they had been encoded. As a result, the above-described failures of 
tho T-STD may bo prevented. 

[0021] With reference back to FIG. 5, the partial transport stream provided by the transport stream recording and 
reproducing apparatus 1 02 may be isochronously transferred from the IEEE 1394 adapter 1 04 to the IEEE 1 394 adapter 
103. The IEEE 1 394 adapter 103 may supply the received transport stream to the IRD 101 which, in turn may decode 
it so as to reproduce video and audio signals. 

[0022] In the transport stream recording and reproducing apparatus 1 02, if the bit rate of a transport stream supplied 
thereto for recording is lower than the predetermined fixed recording rate, dummy data may be inserted so as to enable 
data recording at the predetermined rate. Also, with regard to the outputting of a partial transport stream to the digital 
interface by the transport stream recording and reproducing apparatus 102, the predetermined recording rate may be 
reserved for the rate of data transfer by way of the digital interface. Thus, in the transport stream recording and repro- 
ducing apparatus 102. even if the maximum bit rate for the partial transport stream obtained after the removal of the 
dummy data from the recorded data is lower than the predetermined recording rate (which may, for example be 12 5 
Mbps in the 1/2-SD mode), the predetermined recording rate may be reserved for the data transfer rate for outputtinq 
the transport stream by way of the digital interface. As a result, the digital interface band may not be effectively utilized 
[0023] An object of at least preferred embodiments of the present invention is to provide a technique which addresses 
the above-mentioned disadvantages such that a data stream may be outputted by way of a digital interface wherein 
an efficient use is made of the digital interface. 

[0024] Another object of at least preterred embodiments of the present invention is to provide a technique wherein 
a maximum rate of the data stream is obtained and the data stream is outputted over the digital interface in accordance 
with the maximum rate. 

[0025] In accordance with an aspect of the present invention, an apparatus for supplying a data stream is provided 
which comprises a device for obtaining a maximum bit rate of the data stream, a device for setting a transmission band 
width in accordance wilh the maximum bit rate of the data stream, and a device for outputting the data stream within 
Ihe sel band width. - _ 

[0026] In accordance with another aspect of the present invention, an apparatus for reproducing data from a recording 
medium is prov.ded. Such apparatus comprises a device for reproducing a data stream from the recording medium a 
dev.ee for obtaining maximum bit rate information of the data stream, a device for setting a transmission band width 
in accordance with information indicative of the maximum bit rate of Ihe data stream, and a device for outouttino the 
data stream within the sot band width. 

[0027] In accordance with a still other aspect of the presenl invention, an apparatus for recording data on a recording 
medium is provided. Such apparatus comprises a receiving device for receiving a data stream, a device for obtaining 
a maximum bit rate of the data stream, and a recording device for recording the data stream and information indicative 
of the maximum bit rate on the recording medium. 

[0028] In accordance with another aspect of the present invention, a system for recording and reproducing data onto 
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and from a recording medium is provided. Such system comprises a receiving device for receiving a data stream, a 
device for obtaining a maximum bit rate of the data stream, a recording device for recording the data stream and 
information indicative of the maximum bit rate on the recording medium, a device for reproducing the data stream and 
the information indicative of the maximum bit rate from the recording medium, a device for setting a transmission band 
width in accordance with the reproduced information indicative of the maximum bit rate, and an output device for 
outputting the data stream within the set band width.. 

[0029] In accordance with another aspect of the present invention, a recording medium is provided which comprises 
a recordable data region for storing a data stream and information indicative of a maximum bit rate of the data stream, 
wherein the maximum bit rate is obtained during a recording operation. 

[0030] Other objects, features and advantages according to the present invention will become apparent from the 
following detailed description of illustrated embodiments when read in conjunction with the accompanying drawings in 
which corresponding components are identified by the same reference numerals. 

[0031] Embodiments of the invention will now be described, by way of example only, with reference to the accom- 
panying drawings in which: 

FIG. 1 A is a diagram of a recording portion of a transport stream recording and reproducing apparatus according 
to an example embodiment of the present invention; 

FIG. 1 B is a diagram to which reference will be made in explaining the operation of a bit rate calculation circuit of 
the recording portion of the transport stream recording and reproducing apparatus of FIG. 1A; 
FIG. 1C is a diagram of Ihe bil rate calculation circuit of the recording portion of the transport stream recording 
and reproducing apparatus of FIG. 1 A; 

FIG. 2 illustrates a file format in which annexed information and maximum bit rate information may be written by 
the present transport stream recording and reproducing apparatus into a storage medium; 

FIG. 3 is a diagram of a reproducing portion of the present transport stream recording and reproducing apparatus 
according to an example embodiment of the present invention; 

FIG. 4 illustrates a receiver which may receive and/or transfer a transport stream from and/or to the present trans- 
port stream recording and reproducing apparatus by way of an IEEE 1 394 interface; 

FIG. 5 is a diagram of a system having a transport stream recording and reproducing apparatus for receiving a 
digital television broadcast program; 

FIG. 6 is a diagram to which reference will be made in explaining the transport stream recording and reproducing 
apparatus of FIG. 5; 

FIG. 7 is a diagram of a recording portion of the transport stream recording and reproducing apparatus of FIG. 5: 
FIG. 8 is a diagram of a data format which may be utilized by the transport stream recording and reproducing 
apparatus of FIG. 5 for writing data into a storage medium; 

FIG. 9 is a diagram to which reference will be made in explaining a TSP which may be recorded by the transport 
stream recording and reproducing apparatus of FIG. 5 into a storage medium; and 

FIG. 1 0 is a diagram of a reproduction portion of the transport stream recording and reproducing apparatus of FIG. 5. 

[0032] An example embodiment of a transport stream recording and reproducing apparatus according to the present 
invention will now be described with reference to the accompanying drawings. 

[0033] The present transport stream recording and reproducing apparatus may be utilized for writing into and/or 
reading from a recording medium a multiplexed stream transmitted by digital television broadcasting such as DVB, 
DTV or the like. As an example, the present transport stream recording and reproducing apparatus may be coupled 
to an IRD by way of an IEEE 1 394 digital interface in a manner similar to that of FIG. 5. In other words, the present 
transport stream recording and reproducing apparatus may replace the transport stream recording apparatus 102 
shown in FIG. 5. As such, the present transport stream recording and reproducing apparatus may write into the re- 
cording medium a partial transport stream supplied from the IRD by way of the IEEE 1 394 digital interface and/or may 
read a partial transport stream recorded in the recording medium and supply the same by way of the IEEE 1 394 digital 
interface to the IRD which may transmit the partial transport stream to the outside. 

[0034] FIG. 1A illustrates a recording system of a transport stream recording and reproducing apparatus 1. The 
transport stream recording and reproducing apparatus 1 may be utilized as a digital VCR (video cassette recorder) for 
consumer use which is adapted to use a digital video cassette (DVC) as a storage medium. 

[0035] The transport stream recording and reproducing apparatus 1 may include a bit stream analysis circuit 3, a 
phase-locked loop (PLL) circuit 4, a time stamp generation circuit 5, a bit rate calculation circuit 6, a time stamp addition 
circuit 7, a smoothing buffer 8, an error correction code (ECC) circuit 9, and a recording circuit 1 0 which may be arranged 
as shown in FIG. 1A. 

[O036] A partial transport stream, which may conform to an MPEG standard or the like, may be supplied from the 
IRD by way of the IEEE 1 394 interface through a terminal 2 to the bit stream analysis circuit 3 which may analy7e the 
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received partial transport stream. The PCR (program clock reference) added to the partial transport stream may be 
obtained and supplied from the bit stream analysis circuit 3 to the PLL circuit 4 which may generate a clock signal 
having a predetermined frequency (such as 27 MHz) synchronous with the received PCR. The clock signal may be 
supplied to the time stamp generation circuit 5 which may generate a time stamp synchronous with the PCR in accord- 

5 ance with the received clock signal. An output of the bit stream analysis circuit 3 may be supplied to the bit rate cal- 
culation circuit 6 whereupon the bit rate thereof may be calculated. The time stamp from the time stamp generation 
circuit 5 and an output from the bit rate calculation circuit 6 may be supplied to the time stamp addition circuit 7 which 
may add the time stamp to each packet in the partial transport stream. An output from the time stamp addition circuit 
7 may be supplied to the smoothing buffer 8 which may temporarily store the stream having the time stamp added 

10 thereto. A partial transport stream outputted from the smoothing buffer 8 may be supplied tothe ECC circuit 9 whereupon 
an error correction code may be added to the partial transport stream. The partial transport stream with the error 
correction code may be supplied to the recording circuit 10 which may write the same into a storage medium 11 . 
[0037] A further description of the recording portion of the transport stream recording and reproducing apparatus 1 
and/or operation thereof will now be provided. 

is [0038] The partial transport stream received at the terminal 2 is supplied to the bit stream analysis circuit 3 which 
may detect therefrom the supplied partial transport stream receiving-side leak buffer size information, output bit rate 
information from the receiving-side leak buffer and broadcasting provider information (hereinafter referred to as "an- 
nexed information") and supply the same to the recording circuit 1 0 by way of the ECC circuit 9. The bit stream analysis 
circuit 3 may read or detect a PCR (which is a standard reference time) if included in the transport packets of the partial 
20 transporl stream. The bit stream analysis circuil 3 may supply the PCR to the PLL circuit 4 and may supply transport 
packets to the bit rate calculation circuit 6. 

[0039] The bit rate calculation circuit 6 may calculate a bit rate of the transport stream between two transport packets 
having a PCR associated therewith and may calculate or determine the maximum one thereof. Such calculation or 
determination will now be further described with reference to FIGS. IB and 1C. 
2S [0040] FIG. 1 B illustrates transport packets (P) which have a PCR (PCR packet) associated therewith and transport 
packets which do not have a PCR associated therewith. In the situation shown in FIG. 1 B, three transport packets are 
included between the (k-1 )th PCR packet and the kth PCR packet and four transport packets are included between 
the kth PCR packet and the (k+1)th PCR packet. 

[0041] The bit rate between PCR packets (such as the (k-1 )th PCR packet and the (k)th PCR packet), or progranrwate 
30 (k) which may be expressed in terms of bytes/second, may be calculated from the following equation: 

program_rate(k) = size_transport_packet*num_packets(k)/T(k) (1) 



35 jn which k begins with 1 , size_transport_packet is 188 bytes, num_packets(k) is the number of transport packets be- 
tween the (k-1)th and kth PCR packets, T(k) is equal to ((PCR(k)-(PCR(k-l ))/system_clock_frequency in which 
system_clock_frequency is equal to 27,000 Hz, PCR(k) is a PCR value of the kth PCR packet, and PCR(k-1 ) is a PCR 
value of the (k-1 )th PCR packet. In the case involving the (k-1 )th PCR packet and the (k)th PCR packet, num_packets 
(k) is equal to 3. 

40 [0042] The maximum bit rate of the transport stream, or max_program_rate, may be calculated from the following 
equation: 

max _program_rate - MAX (program_rate(1), program_rate(2), ... 

45 

progranrwate(k) program_rate(N)) (2) 

[0043] As shown in FIG. 1C, the bit rate calculation circuit 6 may include a stream analyzer 61 , a calculator 63, and 
a counter 65. The stream analyzer 61 may receive a transport stream from the bit stream analysis circuit 3 (FIG. 1 A) 
50 and may detect therefrom PCR packets and supply the same to the calculator 63. Upon receiving a PCR, the calculator 
63 may form a reset signal and may supply the same to the counter 65. 

[0044] The stream analyzer 61 may also supply transport packets to the counter 65 which performs a counting 
operation thereon. The counter 65 may output num_packets to the calculator 63 which indicates the counting value at 
the time the reset signal is received. The counting value in the counter 65 may thereafter be reset to zero. The counter 
55 65 may output a transport stream to the time stamp addition circuit 7 (FIG. 1 A). 

[0045] The calculator 63 may calculate the bit rate between two PCR packets in accordance with the above equation 
1. After the transport packets have been received, the calculator 63 may calculate the maximum bit rate or 
max_program_rate in accordance with the above equation 2 and may output the same to the ECC circuit 9 (FIG. 1 A). 
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[0046] Therefore, and with reference back to FIG. 1 A, the bit rate calculation circuit 6 may calculate the maximum 
bit rate of the partial transport stream to be recorded and may supply the transport packets for which the bit rate has 
been calculated to the time stamp addition circuit 7. Further, the bit rate calculation circuit 6 may supply the maximum 
bit rate information (or max_program_rate) to the recording circuit 10 by way of the ECC circuit 9. 
[0047] The PLL circuit 4 may receive the PCR and may generate a 27 MHz clock signal synchronously with the 
received PCR and provide the same to the time stamp generation circuit 5 which, in turn, may count the clocks or 
pulses of the clock signal and generate a time stamp (such as time_stamp_counter) corresponding to such count. The 
time stamp may be supplied from the time stamp generation circuit 5 to the time stamp addition circuit 7. 
[0048] The time stamp addition circuit 7 may add the received time stamp to each packet of the partial transport 
stream supplied from the bit stream analysis circuit 6. More specifically, the time stamp addition circuit 7 may add 3 
bytes of TSP_extra_header to 187 bytes of the 188 byte-long transport packet in which the leading 1 sync byte is 
deleted to generate a block having 190 bytes, as shown in FIG. 8. The TSP_extra_header may have a 3 bit reserve 
area and a 21 bit_time_stamp counter arranged as shown in FIG. 9. The time_stamp_counter may indicate the time 
at which a first bit of a first byte of the transport packet may arrive at the input of the smoothing buffer as defined in 
ISO/IEC 13818-1. 

[0049] The data output from the time stamp addition circuit 7 may be supplied to the smoothing buffer 8 and stored 
therein. The smoothing buffer 8 may output the stored data at a predetermined bit rate and will output no data if there 
is none stored therein. The output stream from the smoothing buffer 8 may be supplied to the ECC circuit 9 wherein 
an error correction code may be added thereto. An output from the ECC circuit 9 may be supplied to the recording 
circuit 10 whereupon it will be written into the storage medium 11 . 

[0050] Therefore, the transport stream recording and reproducing apparatus 1 may write data into the storage me- 
dium 1 1 at a constant bit rate defined by the digital VCR format without inserting dummy data. That is, if the smoothing 
buffer 8 has data stored therein, such data may be written into the storage medium 11 at the constant bit rate; and if 
data is not stored in the smoothing buffer 8, the writing of data into the storage medium may be stopped. 
[0051] In this transport stream recording and reproducing apparatus 1 , the annexed information dotectcd by the bit 
stream analysis circuit 3 and the maximum bit rate information determined by the bit rate calculation circuit 6 may have 
an error correction code added thereto in the ECC circuit 9 and may thereafter be written into the storage medium 11 
by the recording circuit 10. The annexed information and maximum bit rate information may be filed or recorded sep- 
arately from the program data of the partial transport stream. For example, such information may be recorded in a 
table of contents (TOC) portion or the like or, alternatively, recorded as head information of the program. 
[0052] An example of the recording of the annexed information and maximum bit rate information will now be de- 
scribed with reference to FIG. 2. 

[0053] The transport stream recording and reproducing apparatus 1 may be adapted to store a file of annexed in- 
formation and maximum bit rate information (max_information_file) separately from a file of a partial transport stream 
(AV program file (clip)) as shown in FIG. 2. The max_information_file may store maximum bit rate information 
(max_program_rate), receiving-side leak buffer size information (max_sb_size), receiving-side leak buffer output bit 
rate information (max_sbjeak_rate), and broadcasting provider information (broadcast_information). 
[0054] The max_program_rate may indicate a maximum value in a chunk of maximum_bitrate defined by the 
maximum_bitrate_descriptor in ISO/IEC 13818-1. If no maxim um_bitrate_descriptor exists in the clip or program file 
of the recorded transport stream, the max_program_rate may be defined as the maximum value in the clip of the 
program_rate which may be expressed by the following equation: 

program_rate - ((j - i)* system_clock_frequency)/(PCR(j)- PCR(i)) (3) 

wherein i is an index number for a byte including the last bit of a base field of the latest program_clock_reference 
applied to a program to be decoded, j is an index number of a byte including the last bit of the base field of a 
program_clock_reference applied to the program to be decoded and immediately following the program, the relation 
between i and j being i < j and PCR is a time coded with a base field and extension field in units of a system clock. 
[0055] The max_sb_size may indicate the maximum value in a clip of sb_size defined by the 
smooth ing_buffer_descriptor in ISO/IEC 13818-1. If a smooth ing_buffer_descriptor does not exist in the clip, all bit 
fields in the max_sb_size may be set to "1b B . In such situation, the max_sb_size may not be significant. 
[0056] The max_sb_lcak_ratc may indicate the maximum value in a clip of sb_lcak_ratc defined by the 
smoothing_buffer_descriptor in ISO/IEC 13818-1. If a smooth in g_buffer_descriptor does not exist in the clip, all bit 
fields in the max_sb_feak_rate may be set to "1b°. In such situation, the max_sb_leak_rate may not be significant. 
[0057] The broadcasMnformation may indicate broadcasting provider information, and may be used to identify a 
destination IRD to which a transport stream recorded in the storage medium 11 is to be transmitted. 
[0058] A reproduction system or portion of the transport stream recording and reproducing apparatus 1 will now be 
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described with reference to FIG. 3. 

[0059] The reproducing portion of the transport stream recording and reproducing apparatus t may include a repro- 
duction circuit 12. an error correction code (ECC) circuit 13, a time stamp separation circuit 14. a transport packet 
encoder 15, a clock generation circuit 16, a timing generation circuit 17, a comparison circuit 18, an output control 

5 circuit 19. and a central processing unit (CPU) 21 as arranged in FIG. 3. 

[0060] The reproduction circuit 12 may read a data stream (which may conform to an MPEG standard or the like) 
recorded in the storage medium 11 and may provide the read data stream to the ECC circuit 13 wherein an error 
correction may be performed thereon. An error corrected partial transport stream may be supplied from the ECC circuit 
1 3 to the time stamp separation circuit 14 so as to separate the added time stamp from each packet in the received 

io partial transport stream. Annexed information and maximum bit rate information recorded in the storage medium 11 
may be supplied from the ECC circuit 13 to the transport packet encoder 15 wherein such received information may 
be assembled into packets. The annexed information and maximum bit rate information may also be supplied from the 
ECC circuit 13 to the CPU 21. Alternatively, the CPU 21 may receive such annexed information and/or maximum bit 
rate information from another circuit or external device by way of terminal 30. The CPU 21 may form control signals in 

15 accordance with the received information and may supply the same to a control terminal 22 for supply to the IEEE 
1 394 interface. 

[0061] The clock generation circuit 16 which may include a crystal device (such as a 27 MHz crystal) may generate 
a clock signal having a predetermined frequency (such as 27 MHz) in a free-run manner and may supply the same to 
the timing generation circuit 1 7. The timing generation circuit 1 7 may count clocks or pulses of the received clock signal 

20 from the initial or first time stamp separated by the lime stamp separation circuit 14 and may supply the obtained count 
value to the comparison circuit 1 8. The comparison circuit 1 8 may compare a time stamp separated by the time stamp 
separation circuit 1 4 and the count value from the timing generation circuit 1 7. The output control circuit 1 9 may supply 
each packet in the partial transport stream in which the time stamp has been separated therefrom to terminal 20 at a 
time(s) in accordance with the comparison result supplied from the comparison circuit 18. 

25 [0062] A reproduction operation involving the transport stream recording and reproducing apparatus 1 will now bo 
described. 

[0063] To reproduce a partial transport stream recorded in the storage medium 11 , the reproduction circuit 12 may 
initially read annexed information and/or maximum bit rate information from the portion(s) of the storage medium 11 
in which such information is stored (such as the TOC). The read annexed information and/or maximum bit rate infor- 
30 mation may be error-corrected by the ECC circuit 1 3 and then supplied to the CPU 21 . Alternatively, the CPU 21 may 
receive such information from another circuit or external device by way of terminal 30. The CPU 21 may generate a 
control signal based on the received information and supply the same by way of the terminal 22 to the IEEE 1394 
adapter 104 (FIG.5). 

[0064] The max_sb_leak_rate. max_sb_size and max_program_rate annexed information may be supplied to the 
35 IRD by way of the IEEE 1 394 interface and used for the transfer of a transport stream recorded in the storage medium 
1 1 in the IEEE 1 394 isochronous mode. For example, and with reference to FIG. 4, the max_program_rate may indicate 
a bit rate for the IEEE 1394 isochronous transfer, the max_sb_size may indicate a leak buffer size for the receiving 
side to record the transport stream, and the max_sbjeak_rate may indicate an output bit rate from the leak buffer 
which is the maximum recording bit rate for the receiving side. 
40 [0065] The maximum bit rate information may be supplied to the IEEE 1394 adapter 104 coupled to the transport 
stream recording and reproducing apparatus 1 . Such IEEE 1 394 adapter may reserve or set a band width or rate for 
data transfer over the digital interface according to the maximum bit rate information. For example, such adapter may 
reserve or set a data transfer rate of 5 Mbps when the maximum bit rate is 5 Mbps, or a data transfer rate of 7 Mbps 
when the maximum bit rate is 7 Mbps, or a data transfer rate of 9.5 Mbps when the maximum bit rate is 9.5 Mbps, and 
45 so forth. 

[0066] The annexed information and/or maximum bit rate information may also be supplied to the transport packet 
encoder 15 wherein such information may be assembled and/or encoded into transport packets. The 
max_program_rale may be encoded to a transport packet having a maximum_bilrale_descriplor as defined in ISO/ 
lEC 1 381 8-1 . The transport packets may be supplied to the output control circuit 1 9 and may be transmitted therefrom 

so to the outside before the output or transmission of a transport stream of an AV (audio video) program. Alternatively, 
the transport packets may be transmitted during the AV program transmission. In either case, a data transfer rate which 
is sufficient for the transmission of the transport packets (which may have the annexed information and/or maximum 
bit rate information) may bo reserved for data transfer over the digital interface. Further, when the AV program bit rate 
is lower than the rate reserved for date transfer over the digital interface and as such more data can be transmitted 

55 over the digital interface during the time in which an AV program is transmitted at the low bit rate, the transport packets 
(having the annexed information and/or maximum bit rate information) may be transmitted over the digital interface. 
[0067] The transport stream read from the storage medium 11 by the reproduction circuit 12 is error-corrected by 
the ECC circuit 1 3 and supplied to the time stamp separation circuit 14 wherein it may be separated into a number of 
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transport packets and time stamps. The transport packet(s) may be suppfied to the output control circuit 19 and the 
time stamp(s) may be supplied to the comparison circuit 18 and the timing generation circuit 17. The timing generation 
circuit 17 having a counter may count clock pulses of the 27 MHz clock signal generated by the clock generation circuit 
16 from the initial time stamp or value and may provide such count to the comparison circuit 18 which, in turn, may 

s compare the time stamp supplied from the time stamp separation circuit 14 and the count value supplied from the 
timing generation circuit 17. When such time stamp and count value coincide, the comparison circuit 18 may control 
the output control circuit 19 to deliver to terminal 20 the transport packets supplied from the time stamp separation 
circuit 14. As such, the transport packets Ai may be provided in the same timing arrangement as that in which they 
had been encoded. As a result, the above-described failures of the T-STD may be prevented. 

io [0068] The partial transport stream provided from the transport stream recording and reproducing apparatus 1 may 
be isochronously transferred from the IEEE 1 394 adapter coupled to the transport stream recording and reproducing 
apparatus 1 (such as IEEE 1394 adapter 104) to the IRD-side IEEE 1394 adapter (such as IEEE 1394 adapter 103). 
The IRD-side IEEE 1394 adapter may supply the received transport stream to the IRD wherein the same may be 
decoded so as to reproduce the video and/or audio signals. 

is [0069] As described above : during a recording operation, at least preferred embodiments of the present invention 
may detect or determine the maximum bit rate of a transport or multiplexed stream and write such stream and its 
maximum bit rate onto a recording medium. During a reproduction operation, the present invention may read the trans- 
port or multiplexed stream and its maximum bit rate from the recording medium and may reserve or set a band width 
or rate of data transfer over a digital interface based on the read maximum bit rate. As a result of the set band width 
20 or dala Iransfer rale, the digital interface band may be utilized for transferring data with a relatively high efficiency. 

[0070] Thus, at least preferred embodiments of the present invention can reserve or set a rate of data transfer over 
the digital interface which efficiently utilizes the digital interface band. 

[0071] Although as described herein the present invention has been applied to or incorporated into a recording and/ 
or reproducing apparatus, the present invention is not so limited and may be applied to or incorporated into other types 
2S of apparatus. 

[0O72] Further, although as described herein the transport stream recording and reproducing apparatus 1 is separate 
from an IEEE adapter (such as the IEEE 1394 adapter 104), the present invention is not so limited. As an alternative, 
such IEEE 1 394 adapter may be included in the transport stream recording and reproducing apparatus. 
[0O73] In so far as the embodiments of the invention described above are implemented, at least in part, using soft- 
30 ware-controlled data processing apparatus, it will be appreciated that a computer program providing such software 
control and a storage medium by which such a computer program is stored are envisaged as aspects of the present 
invention. 

[0074] Although preferred embodiments of the present invention and modifications thereof have been described in 
detail herein, it is to be understood that this invention is not limited to these embodiments and modifications, and that 
35 other modifications and variations may be affected by one skilled in the art without departing from the spirit of the 
invention as defined by the appended claims. 
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Claims 

1. An apparatus for supplying a data stream, said apparatus comprising: 



means for obtaining a maximum bit rate of said data stream; 

means for setting a transmission band width in accordance with the maximum bit rate of said data stream; and 
45 means for outputting said data stream within the set band width. 

2. An apparatus according to claim 1, wherein said data stream conforms to a MPEG standard. 

3. An apparatus according to claim 2, wherein said data stream is a partial transport stream. 

so 

4. An apparatus according to claim 1 , wherein the outputting means outputs said data stream in accordance with an 
IEEE1394 digital interface standard. 

5. An apparatus according to claim 1 , wherein the outputting means includes means for outputting information indic- 
es ative of said maximum bit rate. 

6. A method for supplying a data stream, said method comprising the steps of: 
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obtaining a maximum bit rate of said data stream; 

setting a transmission band width in accordance with the maximum bit rate of said data stream; and 
outputting said data stream within the set band width. 

5 7. A method according to claim 6, wherein said data stream conforms to a MPEG standard. 

8. A method according to claim 7, wherein said data stream is a partial transport stream. 

9. A method according to claim 6, wherein the outputting step outputs said data stream in accordance with an 
w IEEE1 394 digital interface standard. 

10. A method according to claim 6, further comprising the step of outputting information indicative of said maximum 
bit rate. 

15 11. An apparatus for reproducing data from a recording medium, said apparatus comprising: 

means for reproducing a data stream from said recording medium; 
means for obtaining maximum bit rate information of said data stream; 

means for setting a transmission band width in accordance with information indicative of the maximum bit rate 
20 of said data stream; and 

means for outputting said data stream within the set band width. 

12. An apparatus according to claim 11, further comprising means for providing control information indicative of the 
transmission band width based on the information indicative of said maximum bit rate information. 

2S 

13. An apparatus according to claim 11 , further comprising time stamp separation means for separating a time stamp 
from said data stream, clock generating means for generating a reference clock signal and for counting pulses 
thereof, comparison means for comparing said time stamp and the counted pulse value, and output control means 
for controlling the output of said data stream in response to a comparison result from said comparison means. 

30 

14. An apparatus according to claim 11, wherein the reproducing means includes means for reproducing information 
indicative of a receiving-side leak buffer size. 

15. An apparatus according to claim 11, wherein the reproducing means includes means for reproducing information 
35 indicative of a receiving-side leak buffer output bit rate. 

16. An apparatus according to claim 11, wherein the reproducing means includes means for reproducing broadcasting 
provider information. 

40 17. A method for reproducing data from a recording medium, said method comprising the steps of: 

reproducing a data stream from said recording medium; 
obtaining maximum bit rate information of said data stream; 

setting a transmission band width in accordance with information indicative of the maximum bit rate of said 
45 data stream: and 

outputting said data stream within the set band width. 

1 8. A method according to claim 1 7, further comprising the step of providing control information indicative of the trans- 
mission band width based on the information indicative of said maximum bit rate information. 

so 

19. A method according to claim 17, further comprising the steps of separating a time stamp from said data stream, 
generating a reference clock signal and counting pulses thereof, comparing said time stamp and the counted pulse 
value, and controlling the output of said data stream in response to the comparison result. 

55 20. A method according to claim 17, wherein the reproducing step includes reproducing information indicative of a 
receiving-side leak buffer size. 

21. A method according to claim 17, wherein the reproducing step includes reproducing information indicative of a 
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receiving-side leak buffer output bit rate. 

22. A method according to claim 17, wherein the reproducing step includes reproducing broadcasting provider infor- 
mation. 

23. An apparatus for recording data on a recording medium, said apparatus comprising: 

receiving means for receiving a data stream; 

means for obtaining a maximum bit rate of said data stream; and 

recording means for recording said data stream and information indicative of said maximum bit rate on said 
recording medium. 

24. An apparatus according to claim 23, further comprising buffer means for temporarily storing the received data 
stream and controlling said recording means so as to stop recording of said data stream when said buffer means 
is empty. 

25. An apparatus according to claim 23, wherein the obtaining means includes means for obtaining receiving-side leak 
buffer size, and said recording means records information indicative of said receiving-side leak buffer size. 

26. An apparatus according to claim 23, wherein the obtaining means includes means for obtaining receiving-side leak 
buffer output bit rate, and said recording means records information indicative of said receiving-side leak buffer 
output bit rate. 

27. An apparatus according to claim 23, wherein the obtaining means includes means for obtaining broadcasting 
provider information, and said recording means records information indicative of said broadcasting provider infor- 
mation. 

28. An apparatus according to claim 23, wherein the data stream received by said receiving means is a partial data 
stream representing a selected program. 

29. An apparatus according to claim 28. further comprising means for obtaining a standard reference time of the 
received partial data stream, means for generating a time stamp synchronous with the obtained standard reference 
time, and means for adding said time stamp to said partial data stream. 

30. A method for recording data on a recording medium, said method comprising the steps of: 

receiving a data stream: 

obtaining a maximum bit rate of said data stream; and 

recording said data stream and information indicative of said maximum bit rate on said recording medium. 

31. A method according to claim 30, further comprising temporarily storing the received data stream in a buffer and 
controlling said recording step so as to stop recording of said data stream when said buffer is empty. 

32. A method according to claim 30, wherein the obtaining step includes obtaining receiving-side leak buffer size, and 
the recording step records information indicative of said receiving-side leak buffer size. 

33. A method according to claim 30, wherein the obtaining step includes obtaining receiving-side leak buffer output 
bit rale, and the recording step records information indicative of said receiving-side leak buffer output bit rale. 

34. A method according to claim 30, wherein the obtaining step includes obtaining broadcasting provider information, 
and the recording step records information indicative of said broadcasting provider information. 

35. A method according to claim 30, wherein the received data stream is a partial data stream representing a selected 
program. 

36. A method according to claim 35, further comprising the steps of obtaining a standard reference time of the received 
partial data stream, generating a time stamp synchronous with the obtained standard reference time, and adding 
said time stamp to said partial data stream 
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37. A system for recording and reproducing data onto and from a recording medium, said system comprising: 

receiving means for receiving a data stream; 

means for obtaining a maximum bit rate of said data stream; 

recording means for recording said data stream and information indicative of said maximum bit rate on said 
recording medium; 

means tor reproducing said data stream and said information indicative of said maximum bit rate from said 
recording medium; 

means for setting a transmission band width in accordance with the reproduced information indicative of said 
maximum bit rate; and 

output means for outputting said data stream within the set band width. 

38. A system according to claim 37, further comprising decoding means for decoding said data stream outputted by 
said output means. 

39. A system according to claim 38, further comprising means for extracting a selected program from broadcasting 
information and for providing the extracted program as said data stream. 

40. A system according to claim 39, further comprising means for obtaining a standard reference time of the received 
data stream, means for generating a lime stamp synchronous with the obtained standard reference time, and 
means for adding said time stamp to said data stream. 

41. A method for recording and reproducing data onto and from a recording medium, said method comprising the 
steps of: 

receiving a data stream; 

obtaining a maximum bit rate of said data stream; 

recording said data stream and information indicative of said maximum bit rate on said recording medium; 
reproducing said data stream and said information indicative of said maximum bit rate from said recording 
medium; 

setting a transmission band width in accordance with the reproduced information indicative of said maximum 
bit rate; and 

outputting said data stream within the set band width. 

42. A method according to claim 41 , further comprising the step of decoding the outputted data stream. 

43. A method according to claim 42, further comprising extracting a selected program from broadcasting information 
and providing the extracted program as said data stream. 

44. A method according to claim 43, further comprising the steps of obtaining a standard reference time of the received 
data stream, generating a time stamp synchronous with the obtained standard reference time, and adding said 
time stamp to said data stream. 

45. A recording medium comprising a recordable data region for storing a data stream and information indicative of a 
maximum bit rate of said data stream, wherein the maximum bit rate is obtained during a recording operation. 

46. A recording medium according to claim 45, wherein information indicative of a receiving-side leak buffer size is 
stored in said recordable data region. 

47. A recording medium according to claim 45, wherein information indicative of a receiving^ide leak buffer output bit 
rate is stored in said recordable data region. 

48. A recording medium according to claim 45, wherein broadcasting provider information is stored in said recordable 
data region. 

49. An apparatus for supplying a data stream, said apparatus comprising: 

a circuit which obtains a maximum bit rate of said data stream; 
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an adapter which sets a transmission band width in accordance with the maximum bit rate of said data stream; 
and 

a circuit which outputs said data stream within the set band width. 

50. An apparatus according to claim 49. wherein said data stream conforms to a MPEG standard. 

51. An apparatus according to claim 50, wherein said data stream is a partial transport stream. 

52. An apparatus according to claim 49, wherein the output circuit outputs said data stream in accordance with an 
IEEE1 394 digital interface standard. 

53. An apparatus according to claim 49, wherein the output circuit includes a circuit which outputs information indicative 
of said maximum bit rate. 

54. An apparatus for reproducing data from a recording medium, said apparatus comprising: 

a circuit which reproduces a data stream and maximum bit rate information of said data stream from said 
recording medium; 

an adapter which sets a transmission band width in accordance with information indicative of the reproduced 
maximum bil rate of said data stream; and 

a circuit which outputs said data stream within the set band width. 

55. An apparatus according to claim 54, further comprising a circuit which provides control information indicative of 
the transmission band width based on the information indicative of said maximum bit rate information. 

56. An apparatus according to claim 54, further comprising a time stamp separation circuit which separates a time 
stamp from said data stream, a clock generating and counter circuit which generates a reference clock signal and 
counts pulses thereof, a comparison circuit which compares said time stamp and the counted pulse value, and an 
output control circuit which controls the output of said data stream in response to a comparison result from said 
comparison circuit. 

57. An apparatus according to claim 54, wherein the reproducing circuit reproduces information indicative of a receiv- 
ing-side leak buffer size. 

58. An apparatus according to claim 54, wherein the reproducing circuit reproduces information indicative of a receiv- 
ing-side leak buffer output bit rate. 

59. An apparatus according to claim 54, wherein the reproducing circuit reproduces broadcasting provider information. 

60. An apparatus for recording data on a recording medium, said apparatus comprising: 

a receiving terminal which receives a data stream; 

a rate obtaining circuit which obtains a maximum bit rate of said data stream; and 

a recording circuit which records said data stream and information indicative of said maximum bit rate on said 
recording medium. 

61 . An apparatus according to claim 60, further comprising a buffer which temporarily stores the received data stream 
and controls said recording circuit so as to slop recording of said data stream when said bufler is empty. 

62. An apparatus according to claim 60, further comprising an analysis circuit 'which obtains receiving-side leak buffer 
size, and wherein said recording circuit records information indicative of said receiving-side leak buffer size. 

63. An apparatus according to claim 60, further comprising an analysis circuit which obtains rccciving-sidc leak buffer 
output bit rate, and wherein said recording circuit records information indicative of said receiving-side leak buffer 
output bit rate. 

64. An apparatus according to claim 60, further comprising an analysis circuit which obtains broadcasting provider 
information, and wherein said recording circuit records information indicative of said broadcasting provider infor- 
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mation. 



65. An apparatus according to claim 60, wherein the data stream received by said receiving terminal is a partial data 
stream representing a selected program. 

66. An apparatus according to claim 65, further comprising an analysis circuit which obtains a standard reference time 
of the received partial data stream, a phase-locked loop and time stamp generation circuit which generates a time 
stamp synchronous with the obtained standard reference time, and a time stamp addition circuit which adds said 
time stamp to said partial data stream. 

67. A system for recording and reproducing data onto and from a recording medium, said system comprising: 

a receiving terminal which receives a data stream; 

a rate calculation circuit which obtains a maximum bit rate of said data stream; 

a recording circuit which records said data stream and information indicative of said maximum bit rate on said 
recording medium; 

a reproducing circuit which reproduces said data stream and said information indicative of said maximum bit 
rate from said recording medium; 

an adapter which sets a transmission band width in accordance with the reproduced information indicative of 
said maximum bit rate; and 

an output circuit which outputs said data stream within the set band width. 

68. A system according to claim 67, further comprising a decoding device which decodes said data stream outputted 
by said output circuit. 

69. A system according to claim 68, further comprising a device which extracts a selected program from broadcasting 
information and provides the extracted program to the receiving terminal as said data stream. 

70. A system according to claim 69, further comprising an analysis circuit which obtains a standard reference time of 
the received data stream, a phase-looked loop and time generation circuit which generates a time stamp synchro- 
nous with the obtained standard reference time, and a time stamp addition circuit which adds said time stamp to 
said data stream. 
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